BACKGROUND: Although hospitalists may improve efficiency and quality of inpatient care, their effect on healthcare-worker communication and education has been less well-studied.
Improving quality while reducing costs remains important for hospitals across the United States, including the approximately 150 hospitals that are part of the Veterans Affairs (VA) healthcare system. 1, 2 The field of hospital medicine has grown rapidly, leading to predictions that the majority of inpatient care in the United States eventually will be delivered by hospitalists. 3, 4 In 2010, 57% of US hospitals had hospitalists on staff, including 87% of hospitals with 200 beds, 5 and nearly 80% of VA hospitals. 6 The demand for hospitalists within teaching hospitals has grown in part as a response to the mandate to reduce residency work hours. 7 Furthermore, previous research has found that hospitalist care is associated with modest reductions in length of stay (LOS) and weak but inconsistent differences in quality. 8 The educational effect of hospitalists has been far less examined. The limited number of studies published to date suggests that hospitalists may improve resident learning and house-officer satisfaction in academic medical centers and community teaching hospitals [9] [10] [11] and provide positive experiences for medical students results of a 3-year quasi-experimental evaluation of the experience at our medical center with academic hospitalists. As part of a VA Systems Redesign Improvement Capability Grant-known as the Hospital Outcomes Program of Excellence (HOPE) Initiative-we created a hospitalist-based medicine team focused on quality improvement, medical education, and patient outcomes.
METHODS

Setting and Design
The main hospital of the VA Ann Arbor Healthcare System, located in Ann Arbor, Michigan, operates 105 acute-care beds and 40 extended-care beds. At the time of this evaluation, the medicine service consisted of 4 internal medicine teams-Gold, Silver, Burgundy, and Yellow-each of which was responsible for admitting patients on a rotating basis every fourth day, with limited numbers of admissions occurring between each team's primary admitting day. Each team is led by an attending physician, a boardcertified (or board-eligible) general internist or subspecialist who is also a faculty member at the University of Michigan Medical School. Each team has a senior medical resident, 2 to 3 interns, and 3 to 5 medical students (mostly third-year students). In total, there are approximately 50 senior medical residents, 60 interns, and 170 medical students who rotate through the medicine service each year. Traditional rounding involves the medical students and interns receiving sign-out from the overnight team in the morning, then "pre-rounding" on each patient by obtaining an interval history, performing an exam, and checking any test results. A tentative plan of care is formed with the senior medical resident, usually by discussing each patient very quickly in the team room. Attending rounds are then conducted, with the physician team visiting each patient one by one to review and plan all aspects of care in detail. When time allows, small segments of teaching may occur during these "attending work rounds." This system had been in place for >20 years.
Resulting in part from a grant received from the VA Systems Redesign Central Office (ie, the HOPE Initiative), the Gold team was modified in July 2009 and an academic hospitalist (S.S.) was assigned to head this team. Specific hospitalists were selected by the Associate Chief of Medicine (S.S.) and the Chief of Medicine (R.H.M.) to serve as Gold team attendings on a regular basis. The other teams continued to be overseen by the Chief of Medicine, and the Gold team remained within the medicine service. Characteristics of the Gold and non-Gold team attendings can be found in Table 1 . The 3 other teams initially were noninterventional concurrent control groups. However, during the second year of the evaluation, the Silver team adopted some of the initiatives as a result of the preliminary findings observed on Gold. Specifically, in the second year of the evaluation, approximately 42% of attendings on the Silver team were from the Gold team. This increased in the third year to 67% of coverage by Gold team attendings on the Silver team. The evaluation of the Gold team ended in June 2012.
The clinical interventions implemented on the Gold team were quality-improvement work and were therefore exempt from institutional review board review. Human subjects' approval was, however, received to conduct interviews as part of a qualitative assessment.
Clinical Interventions
Several interventions involving the clinical care delivered were introduced on the Gold team, with a focus on improving communication among healthcare workers ( Table 2) .
Structure of Attending Rounds
The structure of morning rounds was modified on the Gold team. Similar to the traditional structure, medical students and interns on the Gold team receive sign-out from the overnight team in the morning. However, interns and students may or may not conduct "pre-rounds" on each patient. The majority of time between sign-out and the arrival of the attending physician is spent on "work rounds." The senior resident leads rounds with the interns and students, discussing each patient while focusing on overnight events and current symptoms, new physicalexamination findings, and laboratory and test data. The plan of care to be presented to the attending is then formulated with the senior resident. The attending physician then leads "Circle of Concern" rounds with an expanded team, including a charge nurse, a clinical pharmacist, and a nurse Clinical Care Coordinator. Attending rounds tend to use an "E-AP" format: significant Events overnight are discussed, followed by an Assessment & Plan by problem for the top active problems. Using this model, the attendings are able to focus more on teaching and discussing the patient plan than in the traditional model (in which the learner presents the details of the subjective, objective, laboratory, and radiographic data, with limited time left for the assessment and plan for each problem).
Circle of Concern Rounds
Suzanne Gordon described the Circle of Concern in her book Nursing Against the Odds. 16 From her observations, she noted that physicians typically form a circle to discuss patient care during rounds. The circle expands when another physician joins the group; however, the circle does not similarly expand to include nurses when they approach the group. Instead, nurses typically remain on the periphery, listening silently or trying to communicate to physicians' backs. 16 Thus, to promote nurse-physician communication, Circle of Concern rounds were formally introduced on the Gold team. Each morning, the charge nurse rounds with the team and is encouraged to bring up nursing concerns. The inpatient clinical pharmacist is also included 2 to 3 times per week to help provide education to residents and students and perform medication reconciliation.
Clinical Care Coordinator
The role of the nurse Clinical Care Coordinator-also introduced on the Gold team-is to provide continuity of patient care, facilitate interdisciplinary communication, facilitate patient discharge, ensure appropriate appointments are scheduled, communicate with the ambulatory care service to ensure proper transition between inpatient and outpatient care, and help educate residents and students on VA procedures and resources.
Regular Gold Team Meetings
All Gold team attendings are expected to dedicate 2 months per year to inpatient service (divided into half-month blocks), instead of the average 1 month per year for attendings on the other teams. The Gold team attendings, unlike the other teams, also attend bimonthly meetings to discuss strategies for running the team.
Educational Interventions
Given the high number of learners on the medicine service, we wanted to enhance the educational experience for our learners. We thus implemented various interventions, in addition to the change in the structure of rounds, as described below.
Reading List for Learners: The "Nifty Fifty"
Because reading about clinical medicine is an integral part of medical education, we make explicit our expectation that residents and students read something clinically relevant every day. To promote this, we have provided a "Nifty Fifty" reading list of key articles. The PDF of each article is provided, along with a brief summary highlighting key points.
Reading List for Gold Attendings and Support Staff
To promote a common understanding of leadership techniques, management books are provided to Gold attending physicians and other members of the team (eg, Care Coordinator, nurse researcher, systems redesign engineer). One book is discussed at each Gold team meeting (Table 3) , with participants taking turns leading the discussion.
Website
A HOPE Initiative website was created (http:// www.va-hope.org) to help introduce residents and students to the Gold team. The website includes key resources, such as the "Nifty Fifty" reading list and "The Seven Suggestions" orientation sheet so they know what to expect while they are on service.
Qualitative Assessment
To evaluate our efforts, we conducted a thorough qualitative assessment during the third year of the program. A total of 35 semistructured qualitative interviews were conducted with patients and staff from all levels of the organization, including senior leadership. The qualitative assessment was led by research staff from the Center for Clinical Management Research, who were minimally involved in the redesign effort and could provide an unbiased view of the initiative. Field notes from the semistructured interviews were analyzed, with themes developed using a descriptive approach and through discussion by a multidisciplinary team, which included building team consensus on findings that were supported by clear evidence in the data.
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Quantitative Outcome Measures
Clinical Outcomes
To determine if our communication and educational interventions had an impact on patient care, we used hospital administrative data to evaluate admission rates, LOS, and readmission rates for all 4 of the medicine teams. Additional clinical measures were assessed as needed. For example, we monitored the impact of the clinical pharmacist during a 4-week pilot study by asking the Clinical Care Coordinator to track the proportion of patient encounters (n 5 170) in which the clinical pharmacist changed management or provided education to team members. Additionally, 2 staff surveys were conducted. The first survey focused on healthcare-worker communication and was given to inpatient nurses and physicians (including attendings, residents, and medical students) who were recently on an inpatient medical service rotation. The survey included questions from previously validated communication measures, [18] [19] [20] as well as study-specific questions. The second survey evaluated the new role of the Clinical Care Coordinator (Appendix). Both physicians and nurses who interacted with the Gold team's Clinical Care Coordinator were asked to complete this survey.
Educational Outcomes
To assess the educational interventions, we used learner evaluations of attendings, by both residents and medical students, and standardized internal medicine National Board of Medical Examiners Subject Examination (or "shelf") scores for third-year medical students. A separate evaluation of medical student perceptions of the rounding structure introduced on the Gold team using survey design has already been published. 21 
Statistical Analyses
Data from all sources were analyzed using SAS 9.3 (SAS Institute, Inc., Cary, NC). Outliers for the LOS variable were removed from the analysis. Means and frequency distributions were examined for all variables. Student t tests and v 2 tests of independence were used to compare data between groups. Multivariable linear regression models controlling for time (preintervention vs postintervention) were used to assess the effect of the HOPE Initiative on patient LOS and readmission rates. In all cases, 2-tailed P values of 0.05 or less were considered statistically significant.
Role of the Funding Source
The VA Office of Systems Redesign provided funding but was not involved in the design or conduct of the study, data analysis, or preparation of the manuscript.
RESULTS
Clinical Outcomes
Patient Outcomes
Our multivariable linear regression analysis, controlling for time, showed a significant reduction in LOS of approximately 0.3 days on all teams after the HOPE Initiative began (P 5 0.004). There were no significant differences between the Gold and non-Gold teams in the multivariate models when controlling for time for any of the patient-outcome measures. The number of admissions increased for all 4 medical teams (Figure 1) , but, as shown in Figures 2 and 3 , the readmission rates for all teams remained relatively stable over this same period of time.
Clinical Pharmacist on Gold Team Rounds
The inpatient clinical pharmacist changed the management plan for 22% of the patients seen on rounds. Contributions from the clinical pharmacist included adjusting the dosing of ordered medication and correcting medication reconciliation. Education and pharmaceutical information was provided to the team in another 6% of the 170 consecutive patient encounters evaluated. 
Perception of Circle of Concern Rounds
Circle of Concern rounds were generally well-received by both nurses and physicians. In a healthcare-worker communication survey, completed by 38 physicians (62% response rate) and 48 nurses (54% response rate), the majority of both physicians (83%) and nurses (68%) felt Circle of Concern rounds improved communication.
Nurse Perception of Communication
The healthcare-worker communication survey asked inpatient nurses to rate communication between nurses and physicians on each of the 4 medicine teams. Significantly more nurses were satisfied with communication with the Gold team (71%) compared with the other 3 medicine teams (53%; P 5 0.02) (Figure 4) .
Perception of the Clinical Care Coordinator
In total, 20 physicians (87% response rate) and 10 nurses (56% response rate) completed the Clinical Care Coordinator survey. 
Educational Outcomes
House Officer Evaluation of Attendings
Monthly evaluations of attending physicians by house officers ( Figure 5 ) revealed that prior to the HOPE Initiative, little differences were observed between teams, as would be expected because attending assignment was largely random. After the intervention date of July 2009, however, significant differences were noted, with Gold team attendings receiving significantly higher teaching evaluations immediately after the introduction of the HOPE Initiative. Although ratings for Gold attendings remained more favorable, the difference was no longer statistically significant in the second and third year of the initiative, likely due to Gold attendings serving on other medicine teams, which contributed to an improvement in ratings of all attendings.
Medical Student Evaluation of Attendings
Monthly evaluations of attending physicians by thirdyear medical students ( Figure 6 ) revealed differences 
Medical Student Medicine Shelf Scores
The national average on the "shelf" exam, which reflects learning after the internal medicine third-year clerkship, has ranged from 75 to 78 for the past several years, with University of Michigan students averaging significantly higher scores prior to and after the HOPE Initiative. However, following the HOPE Initiative, third-year medical students on the Gold team scored significantly higher on the shelf exam compared with their colleagues on the non-Gold teams (84 vs 82; P 5 0.006). This difference in the shelf exam scores, although small, is statistically significant. It represents a measurable improvement in shelf scores in our system and demonstrates the potential educational benefit for the students. Over this same time period, scores on the United States Medical Licensing Exam, given to medical students at the beginning of their third year, remained stable (233 pre-HOPE Initiative; 234 post-HOPE Initiative).
Qualitative Assessment
Qualitative data collected as part of our evaluation of the HOPE Initiative also suggested that nursephysician communication had improved since the start of the project. In particular, they reported positively on the Gold team in general, the Circle of Concern rounds, and the Clinical Care Coordinator (Table 4) .
DISCUSSION
Within academic medical centers, hospitalists are expected to care for patients, teach, and help improve the quality and efficiency of hospital-based care. 7 The Department of Veterans Affairs runs the largest integrated healthcare system in the United States, with approximately 80% of VA hospitals having hospital medicine programs. Overall, one-third of US residents perform part of their residency training at a VA hospital. 22, 23 Thus, the effects of a system-wide change at a VA hospital may have implications throughout the country. We studied one such intervention. Our primary findings are that we were able to improve communication and learner education with minimal effects on patient outcomes. While overall LOS decreased slightly postintervention, after taking into account secular trends, readmission rates did not.
We are not the first to evaluate a hospital medicine team using a quasi-experimental design. For example, Meltzer and colleagues evaluated a hospitalist program at the University of Chicago Medical Center and found that, by the second year of operation, hospitalist care was associated with significantly shorter LOS (0.49 days), reduced costs, and decreased mortality. 24 Auerbach also evaluated a newly created hospital medicine service, finding decreased LOS (0.61 days), lower costs, and lower risk of mortality by the second year of the program. 25 Improving nurse-physician communication is considered important for avoiding medical error, 26 yet there has been limited empirical study of methods to improve communication within the medical profession. 27 Based both on our surveys and qualitative interviews, healthcare-worker communication appeared to improve on the Gold team during the study. A key component of this improvement is likely related to instituting Circle of Concern rounds, in which nurses joined the medical team during attending rounds. Such an intervention likely helped to address "organizational silence" 28 and enhance the psychological safety of the nursing staff, because the attending physician was proactive about soliciting the input of nurses during rounds. 29 Such leader inclusiveness-"words and deeds exhibited by leaders that invite and appreciate others' contributions"-can aid interdisciplinary teams in overcoming the negative effects of status differences, thereby promoting collaboration. 29 The inclusion of nurses on rounds is also relationship-building, which Gotlib Conn and colleagues found was important to improved interprofessional communication and collaboration. 30 In the future, using a tool such as the Teamwork Effectiveness Assessment Module (TEAM) developed by the American Board of Internal Medicine 31 could provide further evaluation of the impact on interprofessional teamwork and communication.
The focus on learner education, though evaluated in prior studies, is also novel. One previous survey of medical students showed that engaging students in substantive discussions is associated with greater student satisfaction. 32 Another survey of medical students found that attendings who were enthusiastic about teaching, inspired confidence in knowledge and skills, provided useful feedback, and encouraged increased student responsibility were viewed as more effective teachers. 33 No previous study that we are aware of, however, has looked at actual educational outcomes, such as shelf scores. The National Board of Medical Examiners reports that the Medicine subject exam is "scaled to have a mean of 70 and a standard deviation of 8." 34 Thus, a mean increase in score of 2 points is small, but not trivial. This shows improvement in a "hard" educational outcome. Additionally, 2 points, although small in the context of total score and standard deviation, may make a substantial difference to an individual student in terms of overall grade, and, thus, residency applications. Our finding that third-year medical students on the Gold team performed significantly better than University of Michigan third-year medical students on other teams is an intriguing finding that warrants confirmation. On the other hand, this finding is consistent with a previous report evaluating learner satisfaction in which Bodnar et al found improved ratings of quantity and quality of teaching on teams with a nontraditional structure (Gold team). 21 Moreover, despite relatively few studies, the reason underlying the educational benefit of hospitalists should surprise few. The hospitalist model ensures that learners are supervised by physicians who are experts in the care of hospitalized patients. 35 Hospitalists hired at teaching hospitals to work on services with learners are generally chosen because they possess superior educational skills. 7 Our findings should be interpreted in the context of the following limitations. First, our study focused on a single academically affiliated VA hospital. As other VA hospitals are pursuing a similar approach (eg, the Houston and Detroit VA medical centers), replicating our results will be important. Second, the VA system, although the largest integrated healthcare system in the United States, has unique characteristics-such as an integrated electronic health record and predominantly male patient population-that may make generalizations to the larger US healthcare system challenging. Third, there was a slightly lower response rate among nurses on a few of the surveys to evaluate our efforts; however, this rate of response is standard at our facility. Finally, our evaluation lacks an empirical measure of healthcareworker communication, such as incident reports.
Despite these limitations, our results have important implications. Using both quantitative and qualitative assessment, we found that academic hospitalists have the ability to improve healthcare-worker communication and enhance learner education without increasing LOS. These findings are directly applicable to VA medical centers and potentially applicable to other academic medical centers.
